The spin-charge-family theory, proposed by the author [1, 2] as a possible new way to explain the assumptions of the standard model, predicts at the low energy regime two decoupled groups of four families of quarks and leptons. In two successive breaks the massless families, first the group of four and at the second break the rest four families, gain nonzero mass matrices. The families are identical with respect to the charges and spin.
I. INTRODUCTION
The standard model offered more than 35 years ago an elegant next step in understanding the origin of fermions and bosons. It is built on several assumptions leaving many open questions to be answered in the next step of the theoretical interpretations. A lot of proofs and calculations have been done which support the standard model.
The measurements so far offer no sign which would help to make the next step below the standard model. Without a theory which is offering the answers to at least the above questions the suggestions for what and how should experiments search for new events can hardly be successful.
The theory unifying spin and charges and predicting families [1, 2, 5, 6, 9] , to be called the spin-charge-familytheory, seems promising in answering these, and several other questions, which the standard model leaves unanswered.
The spin-charge-family theory assumes in d = (1 + (d − 1)), d = 14 (or larger), a simple starting action for spinors and the gauge fields: Spinors carry only two kinds of the spins (no charges), namely the one postulated by Dirac 80 years ago and the second kind proposed by the author of this paper. There is no third kind of a spin. Spinors interact with only vielbeins and the two kinds of the corresponding spin connection fields.
After the breaks of the starting symmetry, leading to the low energy regime, the simple starting action (Eq.(4)) manifests two decoupled groups of four families of quarks and leptons, with only the left handed (with respect to d = (1 + 3)) members of each family carrying the weak charge while the right handed ones are weak chargeless. The fourth family is predicted [2, 5] to be possibly observed at the LHC or at somewhat higher energies, while the stable fifth family members, forming neutral (with respect to the colour and electromag-netic charge) baryons and the fifth family neutrinos are predicted to explain the origin of the dark matter [6] .
The spin connections, associated with the two kinds of spins, together with vielbeins, all behaving as scalar fields with respect to d = (1 + 3), are with their vacuum expectation values at the two SU(2) breaks responsible for the nonzero mass matrices of fermions and also for the masses of the gauge fields. The spin connections with the indices of vector fields with respect to d = (1 + 3), manifest after the break of symmetries as the known gauge fields.
Although the properties of the scalar fields, that is their vacuum expectation values, coupling constants and masses, can not be calculated without the detailed knowledge of the mechanism of breaking the symmetries, and have been so far only roughly estimated, yet one can see, assuming breaks which lead to observable phenomena at the low energy regime, how the properties of the scalar fields determine the fermion mass matrices, manifesting effectively as the standard model Higgs and its Yukawa couplings.
According to the spin-charge-family theory the break of the starting symmetry is caused Each member of these eight massless families carries before the two successive breaks, from SO(1, 3)×SU(2) I ×SU(2) II ×U(1) II ×SU(3) (first to SO(1, 3)×SU(2) I ×U(1) I ×SU (3) and then to SO(1, 3) × U(1) × SU(3)) the quantum numbers of the two SU(2), one U (1) and one SU(3) charges and the quantum numbers of the subgroups to which each of the four families belong with respect to τ (2, 1) and Ñ (R,L) .
Analysing properties of each family member with respect to the quantum numbers of the charge and spin subgroups, SO(1, 3), SU(2) I , SU(2) II , U(1) II and SU(3), we find that each family includes left handed (with respect to SO(1, 3)) weak SU(2) I charged quarks and leptons and right handed (again with respect to SO(1, 3)) weak SU(2) I chargeless quarks and leptons. While the right handed members (with respect to SO (1, 3) ) are doublets with respect to SU(2) II , the left handed fermions are singlets with respect to SU(2) II .
Each member of the eight massless families of quarks and leptons carries, if right handed, the SU(2) II charge, in addition to the family quantum numbers and the quantum numbers of the standard model. This SU(2) II charge determines, together with the U(1) II charge, after the first of the two breaks the standard model hyper charge and the fermion quantum number (− 1  2 for leptons and 1 6 for quarks).
Each break is triggered by a particular superposition of one or both kinds of the spin connection and the vielbeins. In the break of SU (2) This is assumed to happen below the energy scale of 10 13 GeV, that is below the unification scale of all the three charges, and also pretty much above the electroweak break.
The lower four families become massive at the electroweak break, when SU(2) I × U(1) I breaks into U (1) . To this break the vielbeins and the scalar part of both kinds of the spin connection fields contribute, those which are triplets with respect to the two remaining invariant SU(2) subgroups in theS ab sector,τ 1i (τ 1i = c Although the estimations of the properties of families done so far are very approximate [5, 6 ], yet the predictions give a hope that the starting assumptions of the spin-charge-family theory are the right ones:
i. Both existing Clifford algebra operators determine properties of fermions. The Dirac γ a 's manifest in the low energy regime the spin and all the charges of fermions (like in the KaluzaKlein theories [15] ). The second kind of the spin, forming the equivalent representations with respect to the Dirac one, manifests families of fermions.
ii. Fermions carrying only the corresponding two kinds of the spin (no charges) interact with the gravitational fields -the vielbeins and (the two kinds of) the spin connections. The spin connections originating in the Dirac's gammas (γ a 's) manifest at the low energy regime the known gauge fields. The spin connections originating in the second kind of gammas (γ a 's)
are responsible, together with the vielbeins and the spin connections of the first kind, for the masses of fermions and gauge fields.
iii. The assumed starting action for spinors and gauge fields in d-dimensional space is simple: In d-dimensional space all the fermions are massless and interact with the corresponding gauge fields of the Poincaré group and the second kind of the spin connections, the corresponding Lagrange densities for the gauge fields are linear in the two Riemann tensors.
The project to come from the starting action through breaks of symmetries to the effective action at low (measurable) energy regime is very demanding. Although one easily sees that a part of the starting action manifests, after the breaks of symmetries, at the tree level the mass matrices of the families and that a part of the vielbeins together with the two kinds of the spin connection fields manifest as scalar fields, yet several proofs are still needed besides those done so far [4, 7] to guarantee that the spin-charge-family theory does lead to the measured effective action of the standard model. Additional proofs and very demanding calculations in addition to rough estimations [2, 5, 6] done so far are needed to show that predictions agree also with the measured values of masses and mixing matrices of the so far observed fermion families, explaining where do large differences among masses of quarks and leptons, as well as among their mixing matrices originate. Although it is not difficult to see that the differences must origin in charges which family members carry and in the fact that the closer are the mass matrices (in the massless basis) to the democratic ones, the smaller are the lower three masses in comparison with the fourth one.
Let us point out that in the spin-charge-family theory the scalar (with respect to (1 + 3)) spin connection fields, originating in the Dirac kind of spin, couple only to the charges and spin, contributing on the tree level equally to all the families, distinguishing only among the members of one family (among the u-quark, d-quark, neutrino and electron, the left and right handed), the other scalar spin connection fields, originating in the second kind of spin, couple only to the family quantum numbers. Both kinds start to contribute coherently only beyond the tree level and a detailed study should manifest the drastic differences in properties of quarks and leptons: in their masses and mixing matrices [1, 9] . It is a hope that the loop corrections will help to understand the differences in properties of fermions, with neutrinos included and the calculations will show to which extent are the Majorana terms responsible for the great difference in the properties of neutrinos and the rest of the family members.
In this work the mass matrices of the two groups of four families, the two groups of the scalar fields giving masses to the two groups of four families and to the gauge fields to which they couple, and the gauge fields are studied and their properties discussed, as they follow from the spin-charge-family theory. Many an assumption, presented above, allowed by the spin-charge-family theory, is made in order that the low energy manifestation of the theory agrees with the observed phenomena, but not (yet) proved that it follows dynamically from the theory.
The main purpose of this paper is to manifest that there is a chance that the properties of the observed three families -as members of the four coupled families -naturally follow equivalently for quarks and leptons from the spin-charge-family theory when going beyond the tree level, although on the tree level the mass matrices of leptons and quarks are strongly related. A possible explanation is made why the observed family members differ so much in their properties. It is also explained why does the spin-charge-family theory predict two stable families, and why and how much do the fifth family hadrons -offering the explanation for the existence of the dark matter -differ in their properties from the properties of the lower group of four families ones.
In the refs. [2, 5] we studied the properties of the lower four families under the assumption that the loop corrections would not change much the symmetries of the mass matrices of the family members, as they follow from the spin-charge-family theory on the tree level, but would take care of differences in properties among members. Relaxing strong connections between the mass matrices of the u-quark and neutrino and the d-quark and electron, we were able to predict some properties of the fourth family members and their mixing matrix elements with the three so far measured families. In this paper the relaxation is discussed.
The concrete evaluations of the properties of the mass matrices beyond the tree level are in progress. First steps are done in the contribution with A. Hernández-Galeana [3] , while more detailed analyses of the mass matrices with numerical results are in preparation.
The standard model is presented as a low energy effective theory of the spin-charge-family theory. Also some attempts in the literature to understand families as the SU(3) flavour extension of the standard model are commented.
II. THE SPIN-CHARGE-FAMILY THEORY FROM THE STARTING ACTION TO THE STANDARD MODEL ACTION
Let as add in this section to the introduction into the spin-charge-family theory, made in the previous section, the mathematical part. The theory assumes that the spinor carries in d(= (1 + 13))-dimensional space two kinds of the spin, no charges [1] : i. The Dirac spin, described by γ a 's, defines the spinor representations in d = (1 + 13), and correspondingly in the low energy regime after several breaks of symmetries and before the electroweak break, the spin (SO (1, 3) ) and all the charges (the colour SU(3), the weak SU(2), the hyper charge U(1)) of quarks and leptons, left and right handed as assumed by the standard model. ii.
The second kind of the spin [8] , described byγ a 's ({γ a ,γ b } + = 2 η ab ) and anticommuting with the Dirac γ a ({γ a ,γ b } + = 0), defines the families of spinors, which at the symmetries of SO(1, 3) × SU(2) I × SU(2) II × U(1) II × SU(3) manifest two groups of four massless families.
There is no third kind of the Clifford algebra objects. The appearance of the two kinds of the Clifford algebra objects can be understood as follows: If the Dirac one corresponds to the multiplication of any spinor object B (any product of the Dirac γ a 's, which represents a spinor state when being applied on a spinor vacuum state |ψ 0 >) from the left hand side, the second kind of the Clifford objects can be understood (up to a factor, determining the Clifford evenness (n B = 2k) or oddness (n B = 2k + 1) of the object B as the multiplication of the object from the right hand sidẽ
with |ψ 0 > determining the spinor vacuum state. Accordingly we have
More detailed explanation can be found in appendix . The spin-charge-family theory proposes in d = (1 + 13) a simple action for a Weyl spinor and for the corresponding gauge
Here
To see that the action (Eq.(4)) manifests after the break of symmetries [2, 5, 9] all the known gauge fields and the scalar fields and the mass matrices of the observed families, let us rewrite formally the action for a Weyl spinor of (Eq.(4)) as follows
where n = 0, 1, 2, 3 with
All the charge (τ Ai (Eqs. (6) , (14), (15) Correspondingly the action for the vielbeins and the spin connections of S ab , with the Lagrange density α E R, manifests at the low energy regime, after breaks of the starting symmetry, as the known vector gauge fields -the gauge fields of U(1), SU(2), SU(3) and the ordinary gravity, whileα ER are responsible for masses of the gauge fields and the mass matrices of fermions.
After the electroweak break the effective Lagrange density for spinors (is expected to) looks like
The termψ M ψ determines the tree level mass matrices of quarks and leptons. The contributions to the mass matrices appear at two very different energy scales due to two separate breaks. Before the break of SU (2) The technique [8] , which offers an easy way to keep a track of the symmetry properties of spinors, is used as a tool to clearly demonstrate properties of spinors. This technique is explained in more details in appendix . In this subsection only a short introduction, needed to follow the explanation, is presented. Mass matrices of each groups of four families, on the tree and below the tree level, originated in the scalar gauge fields, which at each of the two breaks gain a nonzero vacuum expectation values, will be discussed in section III.
Following the refs. [8] we define nilpotents (
as eigenvectors of S ab as well as ofS ab (Eq. (A.7) in appendix )
One can easily verify that γ a transform 
After the breaks of the starting symmetry (from SO(1, 13) through Each family member carries also the family quantum number, which concernS ab and is determined by the quantum numbers of the two SU(2) from SO(1, 3) (with the generators Ñ (L,R) , Eq. (15)) and the two SU(2) from SO(4) (with the generators τ (1, 2) , Eq. (14)).
Properties of families of spinors can transparently be analysed if using our technique. We arrange products of nilpotents and projectors to be eigenvectors of the Cartan subalgebra Below the generators of the infinitesimal transformations of the subgroups of the group SO(1, 13) in the S ab andS ab sectors, responsible for the properties of spinors in the low energy regime, are presented.
determine representations of the two SU(2) subgroups of SO(1, 3),
determine representations of SU(2) I × SU(2) II of SO (4) 
determine representations of SU(3) × U(1), originating in SO(6).
It is assumed that at the break of SO(1, 13) to SO(1, 7) × U(1) II × SU(3) all spinors but one become massive, which then manifests eight massless families generated by those generators of the infinitesimal transformationsS ab which belong to the subgroup SO(1, 7).
Some justification for such an assumption can be found in the refs. [4, 7] .
At the stage of the symmetry SO ( )).
In Table I the eightplet of quarks of a particular colour charge (
and the U(1) II charge (τ 4 = 1/6) is presented in our technique [8] , as products of nilpotents and projectors.
In Table II the eightplet of the colourless leptons of the U(1) II charge (
presented in the same technique.
In both tables the vectors are chosen to be the eigenvectors of the operators of handedness Table I by changing the colour part of the states [9] , that is by applying τ 3i , which are not members of the Cartan subalgebra, on the states of Table I .
Looking at Tables (I, II Table I into the left handed u c1 L of the same spin and charge from the seventh row of the same table, and that it transform the right handed ν R from the first row of Table II Table I and that it transforms the right handed e R from the third row of Table II into the left handed one (of the same spin) from the fifth row of Table II 
(+) 11 12 [−] (+) 11 12 [−]
[−] || 9 10
(+) 11 12 [−]
13 14
[−] -1 − The reader can find the whole Weyl representation in the ref. [9] .
The superposition of generatorsS ab forming eight generators (Ñ ± R,L ,τ (2,1)± ) presented in appendix , Eq. (A.19), generate families, transforming each member of one family into the same member of another family, due to the fact that {S ab ,S cd } − = 0 (Eq. (2)). The eight families of the first member of the eightplet of quarks from Table I , for example, that is of the right handed u c1 R -quark with spin 1 2 , are presented in the left column of Table III . 19) ) transform the first member of the eightplet from Table II , that is the right handed neutrino ν R with spin 1 2 , into the eight-plet of right handed 
(+) 11 12 (+) 13 14
(+) 11 12 (+) 13 14 
is presented in the massless basis. It contains the colour chargeless left handed weak charged leptons and the right handed weak chargeless leptons. The rest of notation is the same as in Table I. neutrinos with spin up, belonging to eight different families. These families are presented in the right column of the same table. All the other members of any of the eight families of quarks or leptons follow from any member of a particular family by the application of the
Let us point out that the break of SO(1,
to leave all the eight families massless, allows to divide eight families into two groups of four families. One group of families contains doublets with respect to Ñ R and τ 2 , these families are singlets with respect to Ñ L and τ 1 . Another group of families contains doublets with respect to Ñ L and τ 1 , these families are singlets with respect to Ñ R and τ 2 . The scalar fields which are the gauge scalars of Ñ R and τ 2 couple only to the four families which are doublets with respect to this two groups. When gaining non zero vacuum expectation values, these scalar fields determine nonzero mass matrices of the four families, to which they couple.
These happens at some scale, assumed that it is much higher than the electroweak scale.
(+) 11 12 (+)
[+i]
12
[+] |
56
[+]
78
[+] || 9 10
(+) 11 12 (+) To have an overview over the properties of the members of one (any one of the eight)
family let us present in Table IV quantum numbers of particular members of any of the eight families: The handedness
, the hyper charge Y = τ 4 + τ 23 , the electromagnetic charge Q, the SU(3) status, that is, whether the member is a member of a triplet (the quark with the one of the charges {(
)}) or the colourless lepton, and Y ′ after the 
whether the member is a triplet -the quark with the one of the charges determined by τ 33 and τ 38 , that is one of {(
)} -or a singlet, and the charge
Before the break of SU(2) II × U(1) II into U(1) I the members of one family from Tables I   and II share the family quantum numbers presented in Table V : The "tilde handedness" of the familiesΓ
(of one of the two SU(2) I ),τ 23 (of the second SU(2) II ).
We see in Table V that the first four of the eight families are singlets with respect to subgroups determined by Ñ R and τ 2 , and doublets with respect to Ñ L and τ 1 , while the rest four families are doublets with respect to Ñ R and τ 2 , and singlets with respect to Ñ L and τ 1 .
When the break from SU(2) I × SU(2) II × U(1) II to ×SU(2) I × U(1) I appears, the scalar fields, the superposition ofω abs , which are triplets with respect to Ñ R and τ 2 (are assumed to) gain a nonzero vacuum expectation values. As one can read from Eq. (5) these scalar fields cause nonzero mass matrices of the families which are doublets with respect to Ñ R and τ 2 and correspondingly couple to these scalar fields with nonzero vacuum expectation 
Masses of gauge fields of the charges τ Ai , which symmetries are unbroken, are zero, nonzero masses correspond to the broken symmetries.
In the breaking procedures, when SO(1,
, there are eight massless families of quarks and leptons (as discussed above) and massless gauge fields SU(2) I , SU(2) II , U(1) II and SU(3). Gravity in (1 + 3) is not discussed.
In the break from SO(1, We found in the ref. [4] for a toy model scalar vielbein and spin connection fields which enable massless fermions after the break. We were not been able yet, even not for this toy model, to solve the problem, how do particular scalar fields causing a break of symmetries appear and what fermion sources are responsible for their appearance.
In this paper it is (just) assumed that there occur nonzero vacuum expectation values of particular scalar fields, which then cause breaks of particular symmetries, and change properties of gauge fields and of fermion fields.
Although the symmetries of the vacuum expectation values of the scalar fields are known when the break of symmetries is assumed, yet their values (numbers) are not known. Masses and potentials determining the dynamics of these scalar fields are also not known, and also the way how do scalar fields contribute to masses of the gauge fields, on the tree and below the tree level, waits to be studied.
Let us repeat that all the gauge vector fields are after breaks in the adjoint representations with respect to all the groups, to which the starting groups break. The scalar fields, however, are in the adjoint representations with respect to the family groups, they are singlets with respect to Q, Q ′ , Y ′ , while they all are, due to the break of the vector representations (bispinor representation) of SO (4), doublets with respect to the weak charge.
1. Scalar and gauge fields after the break from 
for m = 0, 1, 2, 3 and a particular value of θ 2 . The scalar fields A
s , which do not gain in this break any vacuum expectation values, stay masses. This assumption guarantees that they do not contribute to masses of the lower four families on the tree level.
The corresponding operators for the new charges, which couple these new gauge fields to fermions, are
The new coupling constants become g 
for s = [7] , [8] and a particular value ofθ 2 (which is indeed 0). These scalar fields, having a nonzero vacuum expectation values, define according to Eq. (7) mass matrices of the upper four families, which are doublets with respect to τ 2 and Ñ R .
To this break and correspondingly to the mass matrices of the upper four families also the scalar fields, which are the gauge fields of Ñ R (and also couple to only the upper four families)
contribute. The lower four families, which are singlets with respect to both groups, stay correspondingly massless.
The corresponding new operators are theñ , and ÃÑR sgÑ R .
Scalar and gauge fields after the break from SU (2)
To the electroweak break, when SO(1, 3)×SU(2) I ×U(1) I ×SU(3) breaks into SO(1, 3)× U(1) × SU(3), both kinds of the scalar spin connection fields are assumed to contribute, that is a superposition ofω abs , which is orthogonal to the one trigging the first break 
s ∈ ( [7] , [8] 
that is W ± m and Z m , become massive, while A m stays with m = 0. The new operators for charges are
and the new coupling constants are correspondingly e = g Y cos θ 1 , g ′ = g 1 cos θ 1 and tan θ 1 = g Y g 1 , in agreement with the standard model. We assume, for simplicity, in the scalar sector of ω s ′ ,t,s the same θ 1 as in the vector one.
In the sector of theω abs scalars the corresponding new operators arẽ Q =τ 13 +Ỹ =S 56 +τ 4 ,
with the new coupling constantsẽ =g Y cosθ 1 ,g ′ =g 1 cosθ 1 and tanθ 1 =g Ỹ g 1 . To this break and correspondingly to the mass matrices of the lower four families also the scalar fields ÃÑL s , orthogonal to ÃÑR s , contribute. All the scalar fields are (massive) dynamical fields, coupled to fermions and governed by the corresponding scalar potentials, which we assume that they behave as normalizable ones (at least up to some reasonable accuracy).
III. MASS MATRICES ON THE TREE LEVEL AND BEYOND
In two subsections (II B 1, II B 2) of section II B properties of scalar and gauge fields after each of two successive breaks are discussed. The appearance of the vacuum expectation values of some superposition of two kinds of spin connection fields and vielbeins, all scalars with respect to (1 + 3), is assumed which in the spin-charge-family theory determine mass matrices of fermions and masses of vector gauge fields on the tree level. It is the purpose of this section to discuss properties of families of fermions fields after these two breaks, on the tree level and beyond the tree level. Properties of the family members within the pairs (u , ν) and (d , e) are, namely, on the tree level very much related and it is expected that hopefully loop corrections (in all orders) make properties of the lowest three families in agreement with the observations. The starting fermion action (Eq. (5)) manifests, after the two successive breaks of symmetries, the effective low energy action presented in Eq. (7). The mass term (Eq. (12) 
TABLE VI: The mass matrix for the eight families of quarks and leptons after the break of
The notationãÃ i ± stays for −gÃ iÃÃi ± , (∓) distinguishes u i from d i and ν i from e i , index i determines families.
the lower four families, the scalar gauge fields coupled with Q, Q ′ and Y ′ to fermions influence mass matrices of all the eight families.
To loop corrections the gauge vector fields, the scalar dynamical fields originating in ω s ′ ts and inω abs contribute, those to which a particular group of families couple. Let us tell that there is also a contribution to loop corrections, manifesting as a very special products of superposition of ω abs , andω abs , which couple to the right handed neutrinos and their charge conjugated states of the lower four families. This term might strongly influence properties of neutrinos of the lower four families. Table VI represents the mass matrix elements on the tree level for the upper four families after the first break, originating in the vacuum expectation values of two superposition of ω abs scalar fields, the two triplets of τ 2 and Ñ R . The notationãÃ
± is used. The sign (∓) distinguishes between the values of the two pairs (u-quarks, ν-lepton) and (d-quark, e-lepton), respectively. The lower four families, which are singlets with respect to the two groups ( τ 2 and Ñ R ), as can be seen in Table IV , stay massless after the first break.
Masses of the lowest of the higher four family were evaluated in the ref. [6] from the cosmological and direct measurements, when assuming that baryons of this stable family (which has no mixing matrix elements to the lower four families) constitute the dark matter.
The lower four families obtain masses when the second SU (2) Beyond the tree level all mass matrix elements of a family member become dependent on the family member quantum number, through coherent contributions of the vector and all the scalar dynamical fields. The mass matrices of the lower four families were studied and evaluated in the ref. [5] under the assumption that if going beyond the tree level the differences in the mass matrices of different family members start to manifest. The symmetry properties of the mass matrices from Table VII were assumed while fitting the matrix elements to the experimental data for the three observed families within the accuracy of the experimental data.
In Table VIII we present quantum numbers of all members of a family, any one, after the electroweak break. It is easy to show that the contribution of complex conjugate to L for all eight families. The
TABLE VII: The mass matrix on the tree level for the lower four families of quarks and leptons after the electroweak break. Only the contributions coming from the termsS abω abs in p 0s in Eq. (7) are presented. The notationãÃ i ± stays for −gÃÃ i ± , where (∓) distinguishes between the values of the (u-quarks and d-quarks) and between the values of (ν and e). The terms coming from S ss ′ ω ss ′ t are not presented here. They are the same for all the families, but distinguish among the family members. 
A. Mass matrices beyond the tree level
While the mass matrices of (u and ν) have on the tree level the same off diagonal elements and differ only in diagonal elements due to the contribution of e QA
s and the same is true for (d and e), loop corrections, to which massive gauge fields and dynamical scalar fields of both origins (ω abs and ω s ′ ts ) contribute coherently, are expected to change mass matrices of the lower four families drastically. For the upper four families, for which the diagonal terms from e QA
are almost negligible, since they are the same for all eight families, loop corrections are not expected to bring drastic changes in mass matrices between different family members. On the tree level the mass matrices demonstrate twice four by diagonal matrices (this structure stays unchanged also after taking into account loop corrections in all orders) 
with the matrix elements a 1 ≡ a
The values a 1 , a 2 , b , c and e are different for the upper (Σ = II) and the lower (Σ = I) four families, due to two different scales of two different breaks. One has on the tree level
For the upper four families (Σ = II) we have correspondinglyã
and for the lower four families (Σ = I ) we must takẽ
To the tree level contributions of the scalarω ab± fields, diagonal matrices a ± have to be added, the same for all the eight families and different for each of the family member (u, d, ν, e), (â ∓ ≡ a α ∓ ) ψ, which are the tree level contributions of the scalar ω sts ′ fieldŝ
Since the upper and the lower four family mass matrices appear at two completely different scales, determined by two orthogonal sets of scalar fields, the two tree level mass matri- Let us introduce the notation, which would help to make clear the loop corrections contributions. We have before the two breaks two times (Σ ∈ {II, I}, II denoting the upper four and I the lower four families) four massless vectors ψ α Σ(L,R) for each member of a family α ∈ {u, d, ν, e}. Let i, i ∈ {1, 2, 3, 4} , denotes one of the four family members of each of the two groups of massless families
Let Ψ α Σ(L,R) be the final massive four vectors for each of the two groups of families, with all loop corrections included
Σ(L,R) , which include up to (k) loops corrections, read
Correspondingly we have
Let us repeat that to the loop corrections two kinds of the scalar dynamical fields contribute, those originating inω abs (gỸ
and those originating in ω abs (eQ A s , g
as it follow from Eq.(7). In the ref. [3] the loop diagrams for these contributions to loop corrections are presented and numerical results discussed for both groups of four families. The masses and coupling constants of dynamical scalar fields and of the massive vector fields are taken as an input and the influence of loop corrections on properties of fermions studied.
Let us arrange mass matrices, after the electroweak break and when all the loop corrections are taken into account, as a sum of matrices as follows
To each family member there corresponds its own matrix M α Σ . It is a hope, how-
and that the eigenvalues of the operators
To masses of neutrinos only the terms (
There is an additional term, however, which does not really speak for the suggestion of Eq. (36). Namely the term in loop corrections which transforms the right handed neutrinos into their left handed charged conjugated ones and which manifests accordingly the Majorana neutrinos. These contribution is presented in Eq. (37) of the subsection III A 1. It might concern only the lower groups of four families and might contribute a lot, in addition to the "Dirac masses" of Eq. (36), to the extremely small masses of the observed families of neutrinos. This term needs, as also all the loop corrections to the tree level mass matrices for all the family members, additional studies.
More about the mass matrices below the tree level can be found in the ref. [3] .
Majorana mass terms
There are mass terms within the spin-charge-family theory, which transform the right handed neutrino to his charged conjugated one, contributing to the right handed neutrino Majorana masses
56
(−) 9 10 (−) 11 12 (−)
One easily checks, using the technique with the Clifford objects, that γ 
gives zero, when applied on the upper four families, since the upper four families are singlets with respect toτ 1± .
This term needs further studies.
IV. SCALAR FIELDS OF THE SPIN-CHARGE-FAMILY THEORY MANIFEST-ING EFFECTIVELY AS THE STANDARD MODEL HIGGS
Let us try to understand the standard model as an effective approach of the spin-chargefamily theory. (The inclusion of the right handed neutrino as a regular family member in the spin-charge-family theory is a little extension to the standard model.)
Mass matrices of fermions of the lower four families are in the spin-charge-family theory, according to Eq. (7), on the tree level determined by the scalar fields through the operator
The operator We do not yet know the properties of the scalar fields: their vacuum expectation values, masses and coupling constants. We may expect that they behave similarly as the Higgs field in the standard model, that is that their dynamics is determined by potentials which make contributions of the scalar fields renormalizable [18] . Starting from the spin connections and vielbeins we only can hope that at least effectively at the low energy regime, that is in the weak field regime, the effective theory is behaving as a renormalizable one.
Yet we can estimate masses of gauge bosons under the assumption that the scalar fields, which determine mass matrices of fermion family members, are determining effectively also masses of gauge fields, like this is assumed in the standard model. If breaking of symmetries occurs in both sectors in a correlated way (I have assumed so far that this is the case) then symmetries of the vielbeins f [+]
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[−]
[+]|| 9 10 [−] 11 12 [−] Table X , which "dresses" u R and ν R in the way assumed by the standard model, and we simulate the part 78 (+) with the scalar field Φ I + from Table X, which "dresses" d R and e R . In the spin-charge-family theory are the mass matrices after the electroweak break determined on the tree level by the expectation values of the operatorΦ vI ∓ (Eq.(38))
In the attempt to see the standard model as an effective theory of the spin-charge-family 
with θ 1 equal θ W , with the electromagnetic coupling constant e = sin θ W , the charge op- Studying neutral and charged currents and possible scalar field productions and decays are important next step to be done.
and with the gauge fields W
± m = A 1± m = 1 √ 2 (A 11 m ∓A 12 m ) , A m = A Q m = A 13 m sin θ W +A Y m cos θ W and Z m = A Q ′ m = A 13 m cos θ W −A Y m sin θ W , we estimate (p 0mΦ I ∓ ) † (p m 0Φ I ∓ ) ← { (g 1 ) 2 2 A 1+ m A 1− m + ( g 1 2 cos θ 1 ) 2 A Q ′ m A Q ′ m } T r(Φ vI † ∓ Φ vI ∓ ) .(
V. MODELS WITH THE SU (3) FLAVOUR GROUPS AND THE SPIN-CHARGE-FAMILY THEORY
In section IV we look at the standard model assumptions from the point of view of the spin-charge-family theory. There are many attempts in the literature to connect families of quarks and leptons with the fundamental representations of the SU(3) gauge group. Let me comment the assumptions presented in the refs. [10] [11] [12] from the point of view of the spin-charge-family theory.
The authors of the refs. [10, 11] assumed that the three so far observed families of quarks and leptons, if all massless, manifest the "flavour" symmetry
Each family member is a member of a SU (3) , the right handed weak singlet quarks (u R , d R ) with the hypercharge ( [11, 12] for the spin-charge-family theory as it manifests in the low energy region.
VI. CONCLUSIONS
The spin-charge-family theory [1, 2, 9] is offering the way beyond the standard model by proposing the mechanism for generating families of quarks and leptons and consequently predicting the number of families at low (sooner or later) observable energies and the mass matrices for each of the family member (and correspondingly the masses and the mixing matrices of families of quarks and leptons).
The spin-charge-family theory predicts the fourth family to be possibly measured at the LHC and the fifth family which is, since it is decoupled in the mixing matrices from the lower four families and it is correspondingly stable, the candidate to form the dark matter [6] .
The proposed theory also predicts that there are several scalar fields, taking care of mass matrices of the two times four families and of the masses of weak gauge bosons. At low energies these scalar dynamical fields manifest effectively pretty much as the standard model
Higgs field together with Yukawa couplings, predicting at the same time that observation of these scalar fields is expected to deviate from what for the Higgs the standard model predicts.
To the mass matrices of fermions two kinds of scalar fields contribute, the one interacting with fermions through the Dirac spin and the one interacting with fermions through the second kind of the Clifford operators (anticommuting with the Dirac ones). The first one distinguishes among the family members, the second one among the families. Beyond the tree level these two kinds of scalar fields and the vector massive fields start to contribute coherently, leading hopefully to the measured properties of the so far observed three families of fermions and to the observed weak gauge fields.
In the ref. [2, 5] we made a rough estimation of properties of quarks and leptons of the lower four families as predicted by the spin-charge-family theory. The mass matrices of quarks and leptons turns out to be strongly related on the tree level. Assuming that loop corrections change elements of mass matrices considerably, but keep the symmetry of mass matrices, we took mass matrix element of the lower four families as free parameters. We fitted the matrix elements to the existing experimental data for the observed three families within the experimental accuracy and for a chosen mass of each of the fourth family member.
We predict then elements of the mixing matrices for the fourth family members as well as the weakly measured matrix elements of the three observed families.
In the ref. [6] we evaluated the masses of the stable fifth family (belonging to the upper four families) under the assumption that neutrons and neutrinos of this stable fifth family form the dark matter. We study the properties of the fifth family neutrons, their freezing out of the cosmic plasma during the evolution of the universe, as well as their interaction among themselves and with the ordinary matter in the direct experiments.
In this paper we study properties of the gauge vector and scalar fields and their influence on the properties of eight families of quarks and leptons as they follow from the spin-chargefamily theory on the tree and below the tree level after the two successive breaks, from We made several assumptions, since we are not (yet) able to evaluate how do these two
breaks occur and what does trigger them.
In the first break several scalar fields (the superposition of f Although mass matrices of the family members are in each of the two groups of four families very much related on the tree level (u-quarks are related to ν-leptons and d-quarks to e-leptons), the loop corrections, in which the scalar fields of both kinds contribute, those distinguishing among the families and those distinguishing among the family members (u , d , ν , e), together with the massive vector gauge fields which distinguish only among family members, start to hopefully (as so far done calculations [3] manifest) explain why are properties of the so far observed quarks and leptons so different. Numerical evaluations of the loop corrections to the tree level are in preparation (the ref. [3] ).
(It might be, however, that the influence of a very special term in higher loop corrections, which influences the neutrinos, since it transforms the right handed neutrinos into the left handed charged conjugated ones, is very strong and might be responsible for the properties of neutrinos of the lower three families.)
I simulate the standard model as the effective low energy model of the spin-charge-family theory also by replacing the operator, which in the spin-charge-family theory transforms the weak and hyper charges of right handed quarks and leptons into those of their left handed partners, by a weak doublet scalar, colour singlet and of an appropriate hyper charge. While in the spin-charge-family theory the scalar dynamical fields are all doublets with respect to the weak charge, they all are triplets with respect to the family quantum numbers and singlets with respect to three U(1) charges. They determine the Yukawa couplings.
It is further tried to understand to which extent can the scalar fields originating inω abs and ω abs spin connection dynamical fields be replaced by a kind of a "bi-fundamental" (with respect to the family group) Yukawa scalar dynamical fields of the models [11, 12] , in which fermion families are assumed to be members of the SU(3) flavour group. It seems so far that it is hard to learn something from such, at least from the point of view of the spincharge-family theory, quite artificial models designed to extend further the standard model assumption that the Higgs is in the fundamental representations of the weak charge group.
The Higgs, although so far very successful, seems to that it can hardly be extended to Yukawas.
Let me repeat that the spin-charge-family theory does not support the existence of the supersymmetric partners of the so far observed fermions and gauge bosons (assuming that there exist fermions with the charges in the adjoint representations and bosons with the charges in the fundamental representations).
Let me add that if the spin-charge-family theory offers the right explanation for the families of fermions and their quantum numbers as well as for the gauge and scalar dynamical fields, then the scalar dynamical fields represent new forces, as do also the Yukawas of the standard model.
Let me point out at the end that the spin-charge-family theory, offering the explanation for the appearance of spin, charges and families of fermions, and for the appearance of gauge vector and scalar boson fields at low energy regime, still needs a careful studies, numerical ones and also proofs, to demonstrate that this is the right next step beyond the standard model.
Appendix: Short presentation of the technique [1, 8] I make in this appendix a short review of the technique [8] , initiated and developed by me when proposing the spin-charge-family theory [1, 2, 9] assuming that all the internal degrees of freedom of spinors, with family quantum number included, are describable in the space of d-anticommuting (Grassmann) coordinates [8] , if the dimension of ordinary space is also d. There are two kinds of operators in the Grasmann space, fulfilling the Clifford algebra which anticommute with one another. The technique was further developed in the present shape together with H.B. Nielsen [8] [14] We studied in the refs. [4, 7] a toy model, in which fermions, gauge and scalar fields live in M 1+5 , which is broken into M 1+3 × an infinite disc. One can find several conditions, under which only left handed family members stay massless.
[15] The Kaluza-Klein[like] theories have difficulties with (almost) masslessness of the spinor fields at the low energy regime. In the refs. [4, 7] we are proposing possible solutions to these kind of difficulties.
[16] f α a are inverted vielbeins to e a α with the properties e a α f α b = δ a b , e a α f β a = δ [17] We proved that it is possible to have massless fermions after a (particular) break if we start with massless fermions and assume particular boundary conditions after the break or the "effective two dimensionality" cases [4, 7, 8] [18] The proprties of the scalar fields are under consideration. One can see that they are triplets with respect to the family groups, singlets with respect to Q, Q ′ and Y ′ and doublets with respect to the two SU (2) II and SU (2) I group
